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Microbial ecology related to
animal health and food safety
• Modulate immune system and 
nutrient utilization
• Microbiome varies by age, diet, 
health status, location in gut, 
etc.
• Understanding host/microbe 
interactions is necessary to 
obtain a complete picture of 
animal health 
• 1011 bacteria per gram feces
• ~1000 species / host 
• Only 10-20% cultured
10x more bacterial cells 
than human cells in our 
bodies
Introduction
• The swine intestinal tract  densely populated 
microbial ecosystems 
• Large portion of intestinal microorganisms 
remain unidentified
• Strain 68-1-5
▫ Gram positive, genus Clostridium
▫ Novel species within the genus
Methods
• Strain morphology—electron microscopy
• BioScreen growth curve analyzed the effects of 
pH, salinity, and utilization of individual amino 
acids and sugars
• MIC assays conducted to measure antibiotic 
resistance
• PCR and amplification of 16S rRNA
• Genome sequencing and annotation
Phylogenic tree
• Part of important group of intestinal bacteria
• Food allergy prevention
• Defense 
• Imbalance can cause adverse effects—inflammation 
• Pathogens—cause disease in humans
Genome Annotation for physiological 
characteristics
Sugar utilization and acid 
fermentation genes
Amino acid utilization genes
Antibiotic resistance genes
High pH and low salt tolerance of 
68-1-5
Terminal OD for 
pH
pH4 0.117
pH5 0.116
pH 5.5 0.281
pH6 0.522
pH7 0.804
pH8 0.962
pH9 1.036
pH10 0.897
pH10.5 0.406
pH11 0.1512
Terminal OD for 
salinity
.5% salt 0.952
1% salt 0.918
2% salt 0.45
3% salt 0.145
3.5% salt 0.105
4% salt 0.093
4.5% salt 0.092
5% salt 0.094
Resistance to antibiotics of 
agricultural importance
• Susceptible to: Ctet (4μg/μl), Ceftiofur (4μg/μl), 
Florphenicol (2μg/μl), Vancomycin (4μg/μl), 
• Resistant to: Ampicillin (>512μg/μl), KAN 
(>512μg/μl), Sulfathiazole (>512μg/μl), Tylosin
(>512μg/μl), Carbadox (512μg/μl), Lincomycin
(512μg/μl)
• 68-1-5 resistant to more antibiotics than its closest 
relative Clostridium oroticum
Genome Annotation shows multidrug 
resistance pump and ribosomal 
protection
• Genes for multidrug resistance efflux 
pump and ribosomal protection during 
translation
• Tylosin and KAN target protein 
synthesis pathway
Antibiotic resistance genes
Sugar Utilization Utilized
Sugars Max OD
Fructose 0.75
Maltose 0.71
Sucrose 0.73
Glucose 0.70
Lactose 0.71
Galactose 0.74
Sugars not 
utilized Max OD
Xylose 0.11
Arabinose 0.15
Glycerol 0.15
Mannose 0.16
Trehalose 0.17
Mannitol 0.17
Rhamnose 0.17
NAG 0.17
NAGalct. 0.18
Cellobiose 0.2
Sorbitol 0.2
Melezitose 0.33
Raffinose 0.41
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Sugar Utilization by 68-1-5
Galactose
Fructose
Glucose
Sucrose
Maltose
Lactose
Amino Acid Utilization
• Only serine 
supported growth out 
of the 20 amino acids
• Serine is one of three 
mucin amino acids
• Mucus 
degrading or 
adaptation 
ability0
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Serine Utilization
Genome Annotation for substrate 
utilization
Sugar utilization genes
• Fructose—11 genes for utilization and biosynthesis of other 
compounds
• Maltose—6 genes, mainly transporters
• Galactose—1 gene for extracellular polysaccharide matrix
• Serine—13 genes; transferases, dehydrogenase, dehydratases.  
Serine utilization 
genes
Electron micrograph of 68-1-5
1.52 μm
.467μm
• Gram positive cell wall visible
• 1.2-1.5μm in length and 0.4-
0.5μm in width
• No spores observed
• Non-motile
Differentiation from phylogenically
related clostridia
Clostridum Oroticum 68-1-5
• Gram positive
• Spore former
• Resistant to: clindamycin
• Positive results for orotic acid 
and bile utilization
• High tolerance to salinity, up 
to 6.5%
• Gram positive
• Non-spore former
• Resistant to: KAN, sulfathiazole, 
tylosin, ampicillin, lincomycin, 
carbadox
• Unable to grow on purified 
glycans, bile, or orotic acid
• Low salinity tolerance, only up 
to 1%
http://www.tgw1916.net/Clostridium/oroticum.html
Conclusion
• Culture dependent approaches fill in important 
gaps in our knowledge 
• Instead of looking at feces, we examined the gut 
mucosa
▫ Important to understanding the relationship 
between intestinal microbiome and the host
▫ Impact on animal health
• Future goals—naming the organism and 
publishing our findings
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